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isvsnora'icM of ihb ik sncu *cBrsArit» phxiss - cBTHtuwrncu cr 

ENVlIWtWnWil BHWIKOWT OffXIRUlMH) MajD MID DIIHDMC HlHSia^ M 
KVBXJS MBTMCES USMS DURL C3tfIIJAR!f OMMtl GftS OWCMKroGRAPHY 

R. Legs, O. Meresz anJ H. Savu, MlniBtry o£ the Bnviroiwsnt, Laboratory 
Services Branch, Tcsx Organic* Section, 125 RBSOUrae Road, Rexdale, 
Ontario, Canada H^if 5U. 

Chlorcfhenols constitute a group of caBpounda with a long history o* 
envlicnamtal problsus. Tliaa. probleiw «tarted to ocoir at Ok turn of 
the century with the ganeral Introiuction o( dilotlno-<lisin£ectlor. of 
pctolic water si«>lie8. The severe taeta ard atour pfoblera were traced 
to *lotlnated fhenola and to phenola In the rw water, thus analysis 
of "it»nollcs" in the souros waters Is pcobsbly the earliest exarple of 
siwironmantal ncnitoring for organic oanpounds at the trace levels. 
Later, wood pulp bleadiing produced and Introduced a wide -ariety of 
*lorinatod phenolic ocmfourids directly to the aquatic enviroranent. 
These subetanoes have very high pollution potantlala cMing to their 
fish toxicity, bioaccunLilatlon and fish tainting prcpertlra. Other 
sources of chXorophenols are penta chlorophenol-based wood 
preservatives and pesticides ■ynthesiied frcsi chlorinated jiienola. 

It* objective of the prMent work was to develcp a ^s dironatographic 
analytical scan for a wide range of chlaTc^honolic conpounds that can 
occur In the enviroreant, including iterivatlves of dihy*ic phenols 
such as catecl»l and its lenosiethyl ether giaiacol. 

Since iJienollc coropounda, in general, are notorious for causing 
difficultiea in gas chromatography, a dsriwtisatlon step had to be 
oonsldered. FOr this purpose, in situ acetylation was selected as the 
technique of choice. This reaction is receiving increasing attention 
in organic trace analysis, as It is an elegant and simple technique 
that in cix step adiieves derivatliation for 9»B chrcMatographlc 
analysis are) greatly itnprcwes recoveries of jtienollc oonpajnds froB 
aqueous matrices. 
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A Bystamitic study of the IJi-«ltu acatylatton reaction mb inoertaken 
iMing nlsctad jlwnoU, and later the full range of analytes prcjacBBd 
tor Om •owi. n» full raxige of (tienoUc oonpounda Is slnwn In Table 1. 

WBLB 1. usT OP oiicmiBOTD PMcuc ODHPOWDB m/wnomm 



aUorociicnols 






1. Phenol 


12. 


2,4, e-TridUoro^ienal 


2. J-OUorqciienol 


13. 


2, 3, 6-Trlohlorqphenol 


3 . 3-ehlorci*ienol 


14. 


2,3, 5-TridilorqEhenol 


4 . 4-Chlor(jl»nol 


15. 


2,4, S-Trle*lor<:5haml 


S. 2-Chloro.S-Netlyl{»ienol 


16. 


2,3,4-Trlchljoroi*iBnol 


6. 2,6-Dichlorcpheiial 


17. 


3,4, 5-TrieJilorqihenol 


7. 4-Chloro-3-MBttylphenol 


le. 


2 , 3 , 5 , 6-Tetr acWor cpheno 1 


8. 3,S-Dlc*ilorcf»»nol 


19. 


2, 3 , 4 , 6-Tetr ach lorq*ienol 


9. 2, J-DlchlcBraFhanol 


20. 


2, 3, 4, S^fiBtrachlorqiienol 


10. 2,4-DidilorcfhenoI 


21. 


Pantachlorcjiienol 


U. 3,4-Diehlcarqphenol 






Qilorotjuaiacols 






22. 4-Chlorogualaeol 


25. 


4, 5,6-Trichlarogiaiacol 


23. 4.S-Dichloroguaiacol 


26. 


3,4, 5, 6-Tetradilotogml «col 


24. 3,4,5-TrlchloragvHlaool 






Oilorocatechola 






27 . 4-Chlora(Btachol 


29. 


3 , 4, S^Trldhlorora techol 


28. 4,5-Di(*ilorocHtoc*Kil 


30. 


TetraohlorocBtediol 


Othar* (non Prlmarv Taroet) 






31. 3,4,5-Trl(ihlorosyrlngol 


33. 


Qialacol 


32. S,6-0ld>lor<wanilUn 


34 


SyringRldehyde 
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During tl» study, the folloring wriatloriB were oxploradi 

1. Ruining the a:»tylatlon without and with bicarlxmate tuffer. 

2. Addition of extraction solvent before or after the min 
aoatylation reaction. 

3. Addition of 2.5 or 5.0 tL ■cetlc ar»iydride to 500 iC sauiile. 

4. Addition of acatic arhydride in one or two portions. 

5. Abeenca or presence of a catalyst. 

6. Mdltion of different cataly»tai 

a) 4-(dinethylaiiilno)fyridlne 

b) pyridine 

c) auoalyptol 

7. Sing le /mult Iple extraction. 

S. Dlract/stapwiae evaporation of extract. 

The following observations were Bade: 

1. In the absence of bicarbonate bufSar, acetylatton does net t^e 
place to a practically acceptable extent. 

2. -nie addition of extraction solvent (nethylene d>loride) after 15 
nin. reaction tl«B (aitl not before the addition of acetic 
anhydride) rasulted in little changes in rac-weries with the 
exc^jtion of gmlacola. The rocouery of tetrachlorcgialacol 
(toubled, frcm 41 to 82% {average of eight experiments). 

3. Doubling the quintity of acetic anhydride (frcm 2.5 to 5.0 uL) 
had little effect on recoveries. 

4. ■nw sWition of acetic arhydride (5.0 i*,) in two 2.5 rt, portions 
made little difference in raccweries. 

5. Addition of catalyst generally increases recoveries especially 
for those ccmponents »*iiai are difficult to acetylate (su* as 
giBlaools, syringaldehyde). 

6. Pyridine ar»5 4-{diiiiethytamino) pyridine allowed oomfarable 
catalytic effects v*iile eucalyptol had a very sli^t positlvB 
effect on the reaction. 

7. Hultlple extraction of »» reaction mixture gives slightly higher 
recoveries when the sane total quantity of solvent is used but 
the difference (toes not justify the effort required. 

8. Stepwise evaporation of dried extracts ^ve ali^tly Icwer Uit 
more consistent rocovecles. 
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.™.lv.«! ai a H««l«lt PKlwrd 5730A Ca. 
Chraatogt^ equipped with dual tla*- ^ 
^.piUary col.». (30m, 0.2Sn» 10, 0.25u coating DB17 «id t»l). 

^ «U«i aa^io. -vera ot all «- -*-^ T^lC*^ 
^^1^ «, tha Ontario Kiniatry at ^ ^vlr^t goiaalln-. «- 
«ete fcw«l to ba In the range 2-5 yg/L. 
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